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(54) Method for controlling operation of optical disk drive 



(57) A method for controlling an operation of an op- 
tical disk drive (60) in a computer system, the computer 
system having the optical disk drive (60) and a power 
management controller (40). The power management 
controller (40) generates a power saving control signal 
when the computer system is suspended in use for a 
predetermined time period. If the power saving control 



signal is generated, it is checked whether the optical 
disk drive (60) is in operation. 

If the optical disk drive (60) is not in operation, pow- 
er is blocked to ail components of the computer system. 
If the optical disk drive (60) is in operation, power is 
blocked to components of the computer system except 
the optical disk drive (60) and the associated compo- 
nents. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates in general to a method 
for controlling the operation of a optical disk drive, and 
more particularly to a method which checks the opera- 
tion of a motor to determine whether an audio CD is re- 
produced in a power saving mode of a system and, if it 
is determined that the audio CD is reproduced in the 
power saving mode, does not block power to the optical 
disk drive and an audio part for the output of a repro- 
duced signal from the audio CD. Herein, there are CD- 
ROM dirve, DVD-ROM dirve, and so forth as a kind of 
said optical disk drive. 

2. Description of the Prior Art 

Generally, the user may not continuously use a 
computer from power on till power off. 

Namely, with the computer turned on, the user may 
take a rest while working or not working for a certain 
time due to other affairs. 

In these cases, the computer itself discriminates 
whether it is used by the user and performs a power sav- 
ing mode in accordance with the discriminated result. 

A notebook computer is convenient to carry be- 
cause it is smaller in size than a desktop computer. 

A battery must be used for the notebook computer 
in an external place where the notebook computer can- 
not be connected directly to a power source. 

However, the battery is limited in charge capacity. 
For this reason, the power saving mode must be per- 
formed so that the limited charge capacity of the battery 
can be used for a longer time. 

In a computer, power is extremely well used in a 
central processing unit (CPU), a hard disk drive (HDD), 
a liquid crystal display (LCD) panel and a compact disk 
read only memory (optical disk drive) drive. 

The computer discriminates whether it is not used 
for a predetermined time period. 

If it is discriminated that the computer is not used 
for the predetermined time period, the computer per- 
forms a power saving mode to reduce its power con- 
sumption amount. Although being different according to 
makers and systems, the power saving mode may gen- 
erally be classified intostandby, suspend and power off 
modes. 

In the case where a optical disk is reproduced in the 
optical disk drive according to a specific application lev- 
el, a display function indicating the status of the optical 
disk and other functions are required. 

In this case, a power management controller does 
not perform the power saving mode. 

However, in the case where an audio CD is repro- 
duced in the optical disk drive, the optical disk drive itself 



is operated even after a optical disk driving program is 
ended. 

At this time, the power management controller does 
not recognize that the audio CD is in reproduction, but 
5 that the system is suspended in use. 

As a result, the power management controller per- 
forms the power saving mode. 

In other words, when the user uses the system to 
reproduce the audio CD, the computer does not recog- 
io nize the system use and thus performs the power saving 
mode. 

SUMMARY OF THE INVENTION 

is Therefore, the present invention has been made in 
view of the above problem, and it is an object of the 
present invention to provide a method for controlling the 
operation of a optical disk drive, which checks the oper- 
ation of a optical disk drive motor to determine whether 
20 an audio CD is reproduced and, if it is determined that 
the audio CD is reproduced, performs a power saving 
mode suitable for such a situation. In accordance with 
the present invention, the above and other objects can 
be accomplished by a provision of a method for control- 
's ling an operation of a optical disk drive in a computer 
system, the computer system having the optical disk 
drive and a power management controller, comprising 
the first step of allowing the power management con- 
troller to generate a power saving control signal when 
so the computer system is suspended in use for a prede- 
termined time period; the second step of checking 
whether the optical disk drive is in operation, if the power 
saving control signal is generated at the first step; the 
. third step of blocking power to all components of the 
35 computer system if it is checked at the second step that 
the optical disk drive is not in operation; and the fourth 
step of blocking power to components of the computer 
system except the optical disk drive and the associated 
components if it is checked at the second step that the 
40 optical disk drive is in operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advan- 
45 tages of the present invention will be more clearly un- 
derstood from the following detailed description taken 
in conjunction with the accompanying drawings, in 
which: 

so Fig. 1 is a schematic block diagram illustrating the 
construction of a computer to which the present in- 
vention is applied; and 

Fig. 2 shows a method for controlling the operation 
of a optical disk drive in accordance with the present 
55 invention, wherein: 

Fig. 2a is a flowchart illustrating a system initializa- 
tion operation when power of the computer is turned 
on; and 
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Fig. 2b is a flowchart illustrating a optical disk drive 
control operation when a power saving mode is per- 
formed. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 is a schematic block diagram illustrating the 
construction of a computer to which the present inven- 
tion is applied. 

As shown in this drawing, the computer comprises 
a basic input/output system read only memory (BIOS 
ROM) 30 for storing a optical disk access operation/mo- 
tor operation checking program therein, a CPU 10 for 
executing the program stored in the ROM 30, a random 
access memory (RAM) 20 for storing data processed by 
the CPU 10 therein, a power management controller 40 
for checking whether'the system is operated for a pre- 
determined time period and, if the system is not operat- 
ed for the predetermined time period, informing the CPU 
10 of such a situation, a secondary IDE-type interface 
50 for performing an interfacing operation with a optical 
disk drive 60, a primary IDE-type interface 70 for per- 
forming an interfacing operation with a hard disk drive 
80, and an audio chip 90 for amplifying audio data from 
a optical disk or driving a speaker 100. 

Fig. 2 shows a method for controlling the operation 
of the optical disk drive 60 in accordance with the 
present invention. 

Fig. 2a is a flowchart illustrating a system initializa- 
tion operation when power of the computer is turned on. 

First, if the power of the computer is turned on, the 
CPU 1 0 performs a power on self test (POST) operation 
according to a system BIOS program at step S10. 

At this time, the CPU 1 0 detects an interrupt request 
value IRQ and input/output addresses of the optical disk 
drive 60 at step S20, an interrupt request value IRQ and 
input/output addresses of the hard disk drive 80 at step 
S30and£n interrupt request value IRQ and input/output 
addresses of the audio chip 90 at step S40. 

Also, the CPU 10 sets a system time out value in 
the power management controller 40 at step S50. 

Then, the CPU 10 sets the detected interrupt re- 
quest values IRQ and input/output addresses of the 
hard disk drive 80 and audio chip 90 as system activities 
at step S60 and does not set the detected interrupt re- 
quest value IRQ and input/output addresses of the op- 
tical disk drive 60 as system activities at step S70. 

Then, the CPU 10 initializes the power manage- 
ment controller 40 at step S80 and boots the system ac- 
cording to an operating system (OS) program at step 
S90. 

Fig. 2b is a flowchart illustrating a optical disk drive 
control operation when a power saving mode is per- 
formed. First, upon receiving an interrupt signal from the 
power management controller 40 at step S100, the CPU 
1 0 sends a "check power mode" command to the optical 
disk drive 60 at step S200 to read a sector count value 



of the optical disk from a register in the optical disk drive 
60 and check in accordance with the read sector count 
value whether a motor of the optical disk drive 60 is in 
operation. 

s In the case where it is checked at the above step 
S200 that the motor of the optical disk drive 60 is not in 
operation, the CPU 10 sets all components of the sys- 
tem to the power saving mode at step S300. 

However, in the case where it is checked at the 
above step S200 that the motor of the optical disk drive 
60 is in operation, the CPU 10 sets components of the 
system except the optical disk drive 60 and audio chip 
90 to the power saving mode at step 400. 

Namely, at step 400, the CPU 10 operates only the 
optical disk drive 60 and a subsystem for the output of 
a reproduced signal from an audio CD and supplies no 
power to other system components. 

Now, the method for controlling the operation of the 
optical disk drive 60 in accordance with the present in- 
vention will be mentioned in more detail. 

First, if power is applied to the system, the CPU 10 
performs the POST operation according to the system 
BIOS program at step S10. 

At this time, the CPU 10 detects an interrupt request 
value IRQ and input/output addresses of the optical disk 
drive 60 at step S20, an interrupt request value IRQ and 
input/output addresses of the hard disk drive 80 at step 
S30andan interrupt request value IRQ and input/output 
addresses of the audio chip 90 at step S40. 

Also, the CPU 10 sets a system time out value in 
the power management controller 40 at step S50. 

When the system is suspended in use for an interval 
of the set system time out value, the power saving mode 
is performed. 

In order to indicate that the system is in use, the 
CPU 10 sets the detected interrupt request values IRQ 
and input/output addresses of the hard disk drive 80 and 
audio chip 90 as system activities at step S60. 

On the other hand, the CPU 10 does not set the 
detected interrupt request value IRQ and input/output 
addresses of the optical disk drive 60 as system activi- 
ties at step S70, so that it does not check the optical disk 
drive 60 when the power management controller 40 
generates an interrupt signal to perform the power sav- 
ing mode. 

Then, the CPU 10 initializes the power manage- 
ment controller 40 at step S80 and boots the system ac- 
cording to the OS program at step S90, 

On the other hand, the power management control- 
ler 40 checks the audio chip 90 and hard disk drive 80 
to discriminate whether the system is not in use for a 
predetermined time period. If the system is not in use 
for the predetermined time period, the power manage- 
ment controller 40 sends the interrupt signal to the CPU 
10 to perform the power saving mode. Upon receiving 
the interrupt signal from the power management con- 
troller 40 at step S100, the CPU 10, before performing 
the power saving mode, sends the "check power mode" 
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command to the optical disk drive 60 at step S210 to 
check whether the motor of the optical disk drive 60 is 
in operation. At step S220, the CPU 10 checks whether 
data in the CD-ROM is valid. 

If it is checked at the above step S220 that data in 
the optical disk is not valid, the CPU 10 stands by for a 
predetermined time period at step S230 and then re- 
turns to the above step S220 to again check whether 
data in the optical disk is valid. 

In the case where it is checked at the above step 
S220 that data in the optical disk is valid, the CPU 10 
reads a sector count value of the optical disk from the 
register in the optical disk drive 60 at step S240 to check 
at step S250 whether the motor of the optical disk drive 
60 is in operation. 

The read sector count value indicates whether the 
audio CD is in reproduction, namely, whether the motor 
of the optical disk drive 60 is in operation. 

If it is checked at the above step S250 that the motor 
of the optical disk drive 60 is not in operation, the CPU 
10 controls a power supply circuit at step S300 to set 
the optical disk drive 60 with other components of the 
system to the power saving mode. 

However, in the case where it is checked at the 
above step S250 that the motor of the optical disk drive 
60 is in operation, the CPU 1 0 recognizes that the audio 
CD is in reproduction. 

Thus, at step S410, the CPU 1 0 leaves power to the 
optical disk drive 60 and the associated audio chip 90 
and speaker 100 supplied, while setting the remaining 
components of the system to the power saving mode. 

The CPU 1 0 checks the operating state of the motor 
of the optical disk drive 60 in the same manner as men- 
tioned above at an interval of predetermined time. 

When the audio CD is reproduced up to the last 
track and the motor of the optical disk drive 60 is then 
stopped, the CPU 10 controls the power supply circuit 
to block power to the optical disk drive 60 and the asso- 
ciated auclio chip 90 and speaker 1 00. 

As apparent from the above description, according 
to the present invention, the operation of the optical disk 
drive motor is checked to determine whether the audio 
CD is reproduced in the power saving mode. 

If it is determined that the audio CD is reproduced 
in the power saving mode, power is not blocked to the 
optical disk drive and the associated components. 

When the audio CD is completed in reproduction, 
the optical disk drive and the associated components 
enter the power saving mode. 

Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various mod- 
ifications, additions and substitutions are possible, with- 
out departing from the scope and spirit of the invention 
as disclosed in the accompanying claims. 



Claims 

1. A method for controlling an operation of a optical 
disk drive in a computer system, said computer sys- 
5 tern having said optical disk drive and a power man- 
agement controller, comprising the steps of: 

(a) allowing said power management controller 
to generate a power saving control signal when 

io said computer system is suspended in use for 

a predetermined time period; 

(b) checking whether said optical disk drive is 
in operation, if said power saving control signal 
is generated at said step (a); 

is (c) setting predetermined components of said 

computer system to power saving mode if it is 
checked at said step (b) that said optical disk 
drive is not in operation; and 
(d) setting predetermined components of said 

20 computer system except said optical disk drive 

and the associated components to power sav- 
ing mode if it is checked at said step (b) that 
said optical disk drive is in operation. 

25 2. A method for controlling an operation of a optical 
disk drive in a computer system, as set forth in 
Claim 1 , further comprising the step of setting inter- 
rupt request values and input/output addresses of 
a hard disk drive and an audio chip to initial values 

30 when power of said computer system is turned on 
and checking operations of said hard disk drive and 
audio chip to determine whether said computer sys- 
tem is in use. 



35 3. A method for controlling an operation of a optical 
disk drive in a computer system, as set forth in 
Claim 2, further comprising the step of performing 
a power on self test operation when the power of 
said computer system is turned on, to set said in- 

40 terrupt request values and input/output addresses 
of said hard disk drive and audio chip as system 
activities and not to set an interrupt request value 
and input/output addresses of said optical disk drive 
as system activities. 

45 

4. A method for controlling an operation of a optical 
disk drive in a computer system, as set forth in 
Claim 1, wherein said step (b) includes the step of 
checking an operation of a motor of said optical disk 

so drive to check whether said optical disk drive is in 
operation. 

5. A method for controlling an operation of a optical 
disk drive in a computer system, as set forth in 

55 Claim 1, wherein said step (d) includes the step of 
blocking power to components of said computer 
system except said optical disk drive and an audio 
CD reproduction circuit if it is checked at said step 



7 EP 0 825 519 A1 

(b) that said optical disk drive is in operation. 

5 

10. 

15 

20 

25 

30 

35 

40 

45 

50 



EP 0 825 519 A1 



FIG. 1 



A 




V 




POWER 
MANAGEMENT 
CONTROLLER 



40 
50 



SECONDARY 




IDE-TYPE 




INTERFACE 






70 



PRIMARY 
IDE- TYPE 
INTERFACE 




HARD DISK 


c 




DRIVE 





80 



»■ AUDIO CHIP 



"90^ 




EP0 825 519 A1 



FIG. 2A 



c 



START 



) 



I 



DETECT IRQ AND INPUT/OUTPUT 
ADDRESSES OF HARD DISK DRIVE 



DETECT IRQ AND INPUT/OUTPUT 
ADDRESSES OF A1DIO CHIP 



SET SYSTEM TIME OUT VALUE IN 
POWER MANAGEMENT- CONTROLLER 







POST 






DETECT IRQ AND INPUT/OUTPUT 
ADDRESSES OF CD-ROM DRIVE 



SIO 



S20 



S30 




S50 



SET IRQ AND INPUT/OUTPUT 
ADRESSES OF HARD DISK DRIVE 
AND AUDIO CHIP AS SYSTEM 

ACTIVITIES 



S60 



DO NOT SET IRQ AND INPUT/OUTPUT 
ADRESSES OF CD-ROM DRIVE AS. 
STSTEM ADTIVITIES 



INITIALIZE POWER MANAGEMENT 
CONTROLLER 



I 



BOOT SYSTEM ACCORDING TO OS 
PROGRAM 



S70 



S80 



S90 



7 



EP0 825 519 A1 



FIG. 2B 



c 



START 



Interrupt 
signal prom power 
ianagf.ment contrg1lfj 
^received? 



'S100 



NO 



-OTHER PROCESSES 



YES 



SEND CHECK POWER MODE 
COMMAND TO CD-ROM DRIVE 



-S210 



S230 




S220 



STANDBY 



READ SECTOR COUNT VALUE 
OF CD-ROM FROM REGISTER 
IN CD-ROM DRIVE 



-S240 




S200 



SET ALL COMPONENTS OF 
SYSTEM TO POO SAVING 
MODE 



c 



RETURN 



J 



SET COMPONENTS OF SYSTEM 
EXCEPT CD-ROM DRIVE .AND 
AUDIO CHIP TO POWER 
SAVING MODE 







STANDBY 



-S410 



-S120 



8 



EP0 825 519 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 30 5901 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to cta»m 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



PATENT ABSTRACTS OF JAPAN 
vol. 096. no. 005. 31 May 1996 
& JP 08 016285 A (TOSHIBA CORP), 
January 1996. 
* abstract * 



G06F1/26 



19 



US 5 239 652 A (SEIBERT MARK H ET AL) 

* column 2, line 17 - line 25 * 

* column 3. line 47 - line 60 * 

PATENT ABSTRACTS OF JAPAN 

vol. 096, no. 005, 31 May 1996 

& JP 08 007483 A (SONY CORP). 12 January 

1996, 

* abstract * 



PATENT ABSTRACTS OF JAPAN 
vol. 018, no. 250 (P-1736), 12 May 1994 ! 
& JP 06 028765 A (MATSUSHITA ELECTRIC IND I 
CO LTD), 4 February 1994, 
* abstract * 



•I 



The ptesent searcn repo^ has been drawn ud for all claims 



TECHNICAL FIELDS 
SEARCHED <fnt.CI.5) 



G06F 



Pac* at umki 

THE HAGUE 



Dal a of conoietior ot :m search 

1 December 1997 



! 



£>*mir.9f 

Nygren, P 



CATEGORY O- CITED DOCUMENTS 

X . particular.'/ relevant il iak«n alone 

Y : particularly relevant if combined wiih another 

document of tne same category 
A : tecrnolog -eel bccfccround 
O • r.on-wr«t:en c-sc!osure 
P : intermeuiate document 



~ : tlie^y or cnncipie w^aer-ying tie invention 
E : ea^er patent document, but Dubtished on. or 

after the filing date 
O : document crtod in the application 
I. : oociwnent cted for othfi' reasons 

& : member cf tne same patent family, corressondinc, 
document 



9 



